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© Vent cap. 

© A vent cap for tissue culture flasks having an 
internally threaded cylindrical wall and an end wall. 
An annular seat is provided at the periphery of the 
inner surface of the end wall to seal against the rim 
of the flask, and a vent opening extends through the 
end wall radially inwardly of the seat. A hydrophobic 
membrane is secured to the inner surface of the end 
wall and covers the vent opening, which permits the 
exchange of gas through the opening while prohibit- 
ing the exchange of liquids, bacteria and contamin- 
ants through the opening. 
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VENT CAP 



This invention relates to a new and improved 
vent cap for tissue culture flasks and more particu- 
larly comprises a vent cap which eliminates the 
need for periodic "cracking" to permit gas ex- 
change, maintains the inside of the flask sterile, 
prevents the escape of water vapour and sterilizes 
gas which escapes from the flask. 

Conventional tissue culture flask caps maintain 
a sterile condition within the flasks by forming a 
seal about the rim of the flask neck. In order to 
permit an exchange of carbon dioxide and oxygen 
between the flask interior and the atmosphere, it is 
necessary to loosen the cap on the neck, which 
breaks the seal. While this so called "cracking" of 
the cap permits the required gas exchange, it also 
breaks the sterile seal of the flask, which may have 
very serious consequences. For example, with cer- 
tain types of research, the opening of the flask by 
loosening the cover may result in the escape of 
dangerous bacteria or other material and expose 
those who handle the flask. 

Another drawback of conventional flask covers 
results from the increased use of convection type 
incubators. The agitated atmosphere in that type of 
incubator increases the likelihood of contamination 
if the flask cover is unsealed. 

Yet another problem encountered with conven- 
tional flask caps is the build up of pressure in the 
flasks which creates leaks. This condition is par- 
ticularly troublesome when dangerous cultures are 
being grown. 

The primary object of this invention is to pro- 
vide a vent cap for tissue culture flasks which will 
maintain a sterile atmosphere within a flask while at 
the same time allowing gas exchange between the 
flask interior and its surroundings. Stated in another 
way, an important object of this invention is to 
provide a flask cap which need not be opened to 
permit gas exchange. 

Another important object of the present inven- 
tion is to provide a flask cap which keeps the 
inside of the flask isolated from the general envi- 
ronment and from anyone handling the flask while 
permitting the exchange of CO and oxygen through 
the cap. 

To accomplish these and other objects, the 
flask cap of this invention is provided with an array 
of small openings in its end wall which are covered 
by a hydrophobic microporous membrane on the 
inside having a pore size small enough to prevent 
the passage of bacteria or contaminants and which 
nevertheless permits the exchange of gas through 
the openings. The hydrophobic membrane pre- 
vents water in the flask from leaking out. The 
microporous membrane will not become wetted 



and close down even if the water inside contacts 
the membrane. 

The outer surface of the cap through which the 
openings extend is flat so that they may be readily 

5 closed by a strip of tape whenever it is desired to 
interrupt the exchange of gas between the atmo- 
sphere and the interior of the flask. 

Another feature of this invention is the pres- 
ence of a plenum chamber between the openings 

10 and the membrane. The plenum chamber allows 
the full area of the membrane to be utilized even if 
one or more of the openings is closed. 

The cap of this invention has many advantages 
in addition to those described above. For example, 

75 the gas exchange properties of the membrane per- 
mit a common atmosphere to be created between 
the flask interior and the environment. Cultures are 
typically grown in flasks placed in "CO2 air" in- 
cubators. This is done because there are ideal 

20 temperature and atmospheric requirements for op- 
timal pH and growth conditions. The membrane 
ensures that the atmospheric conditions inside the 
flask are the same as in the incubator. 

Another advantage is that a flask covered with 

25 the cap of this invention is not susceptible to con- 
tamination when placed in a convection type in- 
cubator where the atmosphere is agitated. The 
membrane allows only gas exchange and the flask 
remains sealed. Additionally, the vent cap of this 

30 invention prevents a build up of pressure in the 
flask, which therefore prevents the welds or other 
seals in the flask from being ruptured. This feature 
has particular application in flasks used to grow 
artificial skin. Those flasks may have special covers 

35 which may be opened to provide access to the 
flask interior, and the vent cap of this invention will 
prevent pressure from building up in the flask 
which could otherwise blow open those covers. 
An additional feature of the present invention is 

40 that it prevents contaminated air from being sucked 
into a flask when the flask is removed from an 
incubator. When a conventional cap is used with 
the cap "cracked" and the flask is removed from 
an Incubator, the flask cools down and a negative 

45 pressure may develop that will suck non-sterile air 
through the "cracked" cap into the flask. 

These and other objects, features and advan- 
tages will be better understood and appreciated 
from the following detailed description read with 

50 reference to the accompanying drawings. 

Figure 1 is a perspective view of a flask 
carrying a cap, constructed In accordance with this 
invention; 
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Figure 2 is a fragmentary cross-sectional 
view through the cap and flask neck shown in 
Figure 1 ; and 

Figure 3 is an enlarged fragmentary cross- 
sectional view of the cap of Figures 1 and 2. 

In Figure 1 a tissue culture flask F is shown 
carrying a vent cap 10 on the neck N of the flask. 
The cap 10 embodies the present invention. 

Vent cap 10 includes a generally cylindrical 
side wall 12 internally threaded as suggested at 14 
and an end or top wall 1 6 which essentially closes 
one end of the cylindrical wall 12. In the preferred 
form, the outer surface 18 of the end wall is flat for 
purposes which are described below. 

The inner surface 20 of end wall 16 has an 
annular sealing seat 22 about its periphery defined 
at its inner edge by a rib 24 having an inclined 
outer surface 26 which is designed to seat against 
the inner edge 28 of the rim of the neck N of the 
flask to form a seal with it when the threaded 
cylindrical wall 12 is screwed tightly onto the neck. 
The configuration of the rib 26 enables the cap 10 
to form a seal with the rim of the neck N of the 
flask without the use of a rubber gasket or other 
sealing material. 

The circular area 30 of the end wall 16 within 
the rib 24 has a shoulder 32 to which the periphery • 
of the hydrophobic microporous membrane 34 is 
heat sealed. The membrane 34 typically may be 
made of an acrylic copolymer and have a pore size 
of 0.2 microns. An example of such a membrane is 
manufactured by Gelman Corporation under the 
trademark VERSOPORE. 

Inside shoulder 32 in the circular area 30 is an 
array of vent openings 36 which extend through the 
end wall 16 and which allow the inside of the flask 
to communicate with the atmosphere as limited by 
the hydrophobic membrane 34. A variety of dif- 
ferent patterns may be established for the open- 
ings 36. Regardless of the pattern used, the in- 
dividual openings should be relatively small and be 
separated by ribs which will support the portions of 
the membrane spanning the area 30 when pressure 
within the flask exceeds ambient pressure. 

The main body of the membrane 34 which 
spans the array of vent openings 36 defines a 
plenum chamber 38 under the inner surface 20 of 
the end wail 16, that permits the individual open- 
ings to communicate with substantially the full sur- 
face of the membrane. This is desirable because it 
permits full use of the membrane even when one 
or more of the openings 36 becomes clogged. 

In the pattern of the vent openings 36 shown, a 
number of parallel ribs 40 extend perpendicular to 
the central rib 42 to describe 12 separate openings 
36 in the end wall. The ribs 40 and 42 will support 
the membrane 34 when pressure in the flask ex- 



ceeds ambient pressure. The use of a hydrophobic 
membrane 34 enables the inside of the flask to be 
maintained in a sterile condition and further retains 
water vapour in the flask while allowing the ex- 

5 change of carbon dioxide and oxygen between the 
' flask interior and the atmosphere. The hydrophobic 
microporous membrane also sterilizes any gas 
which is emitted from the flask. The pore size of 
the membrane is small enough to prevent the pas- 

w sage of bacteria or other contaminants while allow- 
ing the free gas exchange described. The mem- 
brane also prevents water from leaking from the 
flask, and the pores will not close down even if the 
membrane becomes wetted as the result of tilting 

r5 or other action, which would interfere with the gas 
exchange. 

A very important advantage of the vent cap of 
this invention is its ability to contain the flask con- 
tents, that is, to isolate the inside of the flask F 
20 from the general environment. This is particularly 
important when dangerous research is being con- 
ducted. The vent cap will prohibit the escape of 
bacteria and other materials, and yet allows the gas 
exchange. 

25 The cap has particular application with tissue 

culture flasks used in carbon dioxide/air incubators. 
The cap permits a common atmosphere inside the 
flask and in the incubator. In the past, this has only 
been accomplished by opening the normally seai- 

30 ed caps slightly to allow the gas exchange to 
occur. 

It should also be appreciated that more and 
more incubators are of the convection type. The 
increased agitation of the incubator atmosphere 

35 increases the likelihood of contamination if the con- 
ventional method of "cracking" caps is used for 
venting purposes. The present invention prevents 
contamination as the hydrophobic membrane elimi- 
nates the need for "cracking" the cap. 

40 As yet another advantage, the cap of the 
present invention prevents pressure from building 
up in the flask when the gases are generated in it. 
For example, if the flask is used for growing tissue, 
flask pressure builds up as the tissue culture gen- 

45 erates C0 2 gas. The build up of pressure some- 
times results in the breaking of the ultrasonic welds 
in the flasks causing leaking to occur. 

The vent cap of the present invention has other 
advantages. It should be appreciated that it pro- 

50 vides a seal for the flask without the use of liners, 
gaskets, or other materials. Because the membrane 
is confined to the area of the cap which is not in 
contact with the flask neck, the membrane is not 
subject to rubbing against the bottle and therefore 

55 will not accidentally be torn by it or otherwise lose 
its integrity. Furthermore, the flat outer surface 18 
of the cap permits the user to close off all or a 
portion of the vent openings 36 with a piece of tape 
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on the surface. This is suggested in Figure 3 by 
the tape T. 

From the foregoing description, those skilled in 
the art will appreciate that numerous modifications 
may be made of this invention without departing 
from its spirit. Therefore, it is not intended that the 
scope of this invention be limited to the single 
embodiment illustrated and described. Rather, the 
scope of the invention is to be determined by the 
appended claims and their equivalents. 



Claims 

1. A vent cap for a tissue culture flask compris- 
ing an internally threaded cylindrical wall, an end 
wall extending across one end of the cylindrical 
wall, an annular seat on the inside of the end wall 
facing the cylindrical wall for sealing against the 
rim of a flask, a vent opening in the end wail and 
disposed within the area enclosed by the annular 
seat, and a hydrophobic membrane secured to the 
inside of the end wall and covering the vent open- 
ing for permitting the exchange of gas through the 
vent opening while prohibiting the exchange of 
liquids, bacteria and contaminants through said 
opening. 

2. A vent cap as defined in claim 1 wherein 
said seat is defined by a circular bead formed on 
the inside of the end wall and having a beveled 
surface for bearing against the rim of a flask. 

3. A vent cap as defined in claims 1 or 2 
wherein the outer surface of the end wall is smooth 
so that a strip of tape may be applied to the 
surface to close or reduce the effective size of the 
vent opening. 

4. A vent cap as claimed in any of claims 1-3 
wherein the vent opening comprises a plurality of 
closely spaced holes extending through the end 
wall. 

5. A vent cap as claimed in any of claims 1-4 
wherein a shoulder is provided on the inside of the 
end wall about the closely spaced holes and within 
the annular seat against which the membrane is 
sealed to the end wall. 

6. A vent cap as defined in claim 1 wherein the 
hydrophobic membrane is confined to the area 
radially inwardly of the annular seat. 

7. A vent cap as defined in claim 3 wherein the 
hydrophobic membrane is confined to the area 
radially inwardly of the circular bead. 

8. A vent cap as defined in claim 1 wherein a 
plenum chamber is provided between the mem- 
brane and the end wall placing all parts of the 
opening in communication with a substantial por- 
tion of the membrane. 



9. A vent cap as defined in claim 4 wherein a 
plenum chamber is provided between the mem- 
brane and the end wall covering the area of all the 
holes which comprise the opening for placing each 

5 hole in communication with the membrane. 

10. A vent cap for a tissue culture flask com- 
prising an internally threaded cylindrical wall, an 
end wall extending across one end of the cylin- 
drical wall, an annular seat on the inside of the end 

10 wall for sealing against the rim of a flask, a vent 
opening in the end wall and disposed within the 
area enclosed by the annular seat, and a hy- 
drophobic microporous membrane secured to the 
end wall and covering the vent opening for permit- 

75 ting the exchange of gas through the vent opening 
while prohibiting the exchange of liquid's, bacteria 
and contaminants through said opening. 

11. A vent cap for tissue culture flasks as 
defined in claim 10 wherein the membrane is se- 

20 cured to the inside of the end wall. 

12. A vent cap for tissue culture flasks com- 
prising an internally threaded cylindrical wall, an 
end wall extending across one end of the cylin- 
drical wall, an annular seat on the inside of the end 

25 wall for sealing against the rim of a flask, a vent 
opening in the end wall and disposed within the 
area enclosed by the annular seat, and a micro- 
porous membrane secured to the end wall and 
covering the vent opening for permitting the ex- 

30 change of gas through the vent opening while 
prohibiting the exchange of bacteria and contamin- 
ants through said opening. 
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